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(54) Bulky nonwoven fabric and method for producing the same 



(57) The object of the present invention is to provide 
a nonwoven fabric which is excellent in bulkiness and 
touch feeling as well as strength and dimensional stabil- 
ity and to provide a method for producing the above 
nonwoven fabric through a simple and convenient man- 
ner without employing any particular spinning device. 
The invention relates to a bulky nonwoven fabric com- 
posed of a stretched filament web which is prepared 
from either at least one layer of a stretched unidirection- 
ally arranged f ilament web which is composed of almost 
unidirectionally arranged long fibers being stretched 
and shrunk or a stretched crosswise laminated filament 
web made of two or more layers of the stretched unidi- 
rectionally arranged filament webs and a short fiber web 
which is entangled with said stretched filament web and 
is crimped as a result of shrinkage of the long fibers, 
and a method for producing the same. 
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Description 

BACKGROUND OF THE INVENTION 
5 1. Field of the Invention 
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The oresent Invention relates to a bulky nonwoven fabric and a method for manufacturing me same. More particu- 

STa Sort «>er web having a smaller shrinkage factor than that of the former stretched filament web to intertwine 
together with each other, and after that, the stretched filament web is allowed to shrink 

2. Description of Prior Art 

Exarrp.es of conventional bulky nonwoven fabrics in which conjugate ftemente or the like , are used 
disdSSTn Japanese Patent Laid-open Publication No. 4-24216 (1992) (Short ftber rrcnwcven febnc) 
pS) (Spurfconded nonwoven fabric). Na 4-41762 (1992) (Spunbonded ""^^^ ^5* 
(Srtonded nonwoven fabric), atxl a prior art filed by the present inventors. PCT Pubhcaton WO! ^™ • 

However inoTder to produce these conventional bulky nonwoven fabrics, a sp.nn.ng d.e provded with expense 
conSe ^i oTr^ sinning dies are required, .n addition, at least two sets of extruders *' s ° n ^ r * 

Seat fiat^to be form* so thatfibers of excellent quality cannot be produced. Besides, because the co-Mum of 

the allowable range of operating conditk>ns is narrow so that the productrvrty .s low. £ 
aSon t^e aH there is also a d«ficu«y in maintenance and checking up of equipment overhauling owmg to rts 

" ^ ESStrtc fe inexpenave and . has softness or bulWness (low b^densit^ which are different from 

^r:^h^ 
™^ 

lizinq the technique of the above described conjugate method. ^„„„„ 0 *i c «>n,.irpd 

Once the nonwoven fabric must be inexpensive and the applied 
to nroduce nonwoven fabric through a production method which is suitable for producng a wide variety of small lot 
Stoult to produce a nonwoven fabric having both sufficient strength and bulkiness .n conven- 
5K5J^^!nK£ disadvantages in that a nonwoven fabric of excellent bulkiness . Poor^dimen- 
SSS'and Se dimension of fabric is easily changed wrth small tension, sothat ^ configuration m 

teSledabove with respect to the method for manufacturing nonwoven fabncs. rt .s required to solve the prob- 
lems^ S? uXmra^imensiona. stability. It « also required to improve the character^ ^^bulk.- 

TXSXS^Sl *o suable for producing a variety of sma.l-.ot prod uctsjn 1 ^^^£1 ^ 
Ledmethcd employing complicated " 
of higher costard the applicability to the production of many kinds of products of small quantities. 

BRIEF SUMMARY OF THE INVENTION 

In order to remove the disadvantages involved in conventional nonwoven fabrics such as low strength, poor dimerh 
sionL ^^a^inS^bas'is weight the present inventors made ^ e 

feh^ were stretched or they were optionally laminated as disclosed in Japanese Patent Publication No Ji-36948 
!SS Z£3^*Z*Z Pupation No. 2-269859 (1990) and No. 2-242960 (1990), Furthermore. *.e -nven- 
SiTdLSTnjSanese PaSmApplication No. 6-315470 (1994) was traced to carry out the movement m tad* 

which * attained by improving and develop turner the above I pjjr 

invent rnaTby the present inventors, ft is. therefore, an object of the inverrton to provde a^ mmilta whch 
^^^sfrenoth and dimensional stability, improved bulkiness and touch feeling. In addrtion. the object of the 

tied means with ut employing any particular spinning equipment 

As a result of the investigation tor solving the above-mentoned problems * has beenl 
havino a different heat shrinkage factor is laminated or laid down together with a sir tched filament "*>*«™W 
Snganorl^ 



30 



35 



40 



45 



50 



55 



2 



EP 0 814 189 A1 

and then. Ihe obtained intertwined material is heat-treated to shrink the long libers of the labove stretched I "onwoven 
^andrapplied w«h crimping to the short ftoers of the aforesad shortfiber web. whereby a no^enjab^benig 
exSSnt in bXess, touch feeling, and appearance is obtained. Thus the present .nvenbon has been a«^shed. 

Mor specificaJly.th present invention relates to a bulky nonwoven fabric which is 
arranged sZtf f amert web or a transversely laminated stretched filament web and a short ftoer web. The unKl,- 
SSy^SSed stretched filament web is prepared from at .east one layer £ tong ftoers ^ *" 
MNng and ananged almost in one direction. The transversely laminated stretched f .lament web s «^«**T 
veS 2dJ£Z or more layers of the unidirectional* arranged stretched nonwo^febna The *»^£>* 
htaSnad with the aforesaid stretched filarr^nt web and crirrped as a resutt^ 

enT^eW^ven fabric of the present invention is further characterized in that the stretching ratio of the above 
u^oSy^ed stretched r«^en fabric to 3 to 20. an average fineness df^rs is 0.01 to 1^ 

~£S£^£EL invention relates to a bulky nonwoven fabric which * combed io. - ^dtan^ 
arrarWetched nonwoven fabr* or a transversely larrinated stretched nor^ovenfebnc |^ 
femade of natural fibers, regenerated cellulose fibers or synthetic fibers. The un,d.rectonally arranged stretched no£ 
wc^bric is prepared IT™ at least one layer of long ^^^^.^ t T^^^^SSS> 
S^one dreSon and the transverse* laminated stretched nonwoven fabric is made by 
ofmSe layi of the unidirectional* arranged stretched nonwoven fabric. The short f toerweb ■ . rntertjnned with the 
Tforesald^retched nonwoven fabric and crimped as a result of the heat treatment of the aioresad 

Sow* the present invention relates to a method for manufacturing a bulky nonwoven^ tore which method . 
characterized by the steps of laminating a short fber web to a stretched filament web selected from erthe of at least 
2etcr«runidirectional.y arranged f lament web wherein stretched long fibers MiMrtJ r untfne- 
SnaTarranged or a transversely laminated stretched filament web produced by laminating two or mone erf the above 
SeteheSSc^onany arranged filament webs so that the axes of the f toer arrangement are -*^<£"** 
SS *l Wertwine the short fiber web with the stretched filament web. and then heat-treat.ng the nonwoven fabnes to 
Stshtka^ belong fibers 

in the above-mentioned manufacturing method, the aforesaid stretched un.djrectionaHy arranged ftamerrtw^ .s 
prepared by stretching urtdirectionally a nonwwen fabric «htp^ 

ttrrti «d the long fibers of the nonwoven fabric are arranged substantially in one d,rect.on. wMe the above-men- 
EnS intSng fe carried out by laminating a short fiber web to the stretched filament web and applymg h.gh- 
nrposure water iet of 1 0 to 300 ko/cm 2 to the laminate. 

TSSSTSi LetchedTnidirectionally arranged filament web employed in *e *»«™^ ' * 
charged in ihat the stretching ratio is 3 to 20. the average fineness is 0.01 to 10 demer. and the basis weight » 1 

* 10 ^Wtoriver a filament web made of polyolefin or polyester and having 15% or more in the absolute value of shrink- 
age to sTetched^Serial. which is selected from either the aforesaid stretched un,d,ectiona«y 

each other. While the nonwoven fabric made of a natural fiber, a regenerated cellulose if .be .or a syrthetic 
to f£1rSl!aving 5% or less in absolute value of shrinkage factor is employed as the aforesa.d short fber web m the 

^SSSSSSL^ by the following methods may afco be used 
recfonaT ananged nonwoven fabric in the method for manufacturing a bulky nonwoven fabnc according tofre present 
^ SotS^isa.^ 
45 is so stretched unidirectionally that the fibers composing the nonwoven fabnc are stretched ^nte^ o^ 
mcScular orientation. The stretched unidirectionally arranged filament web is made by another ^'"J^. 
rStormed by spinning out a thermoplastic resin from a spinneret is allowed to revolve or to swing trar^vereely. and 

*in the dirSerper*^^ 
feast one pair of opposed fluids being substantially symmetrical to the revolving or sw.ng.ng single «arnerrttrom both 
SthSa^Sg around the filament in a state where the f-ament is still drafted at a ^ more 
timS drafting, whereby an arranged nonwoven fabric is obtained as a result of arranging fibers .n the scattered d,rec- 
tion, and the nonwoven fabric thus obtained is stretched in the arranged direction. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention will become more fully understood from the detailed description given hereinafter and the 
mJZESim**. which are gVen by way of m,^o*m**mm,r«*mm«topm*in*m*n 
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Figs. 1 (A) through 1 (D) are partially enlarged cross-sectional views each showing schematically a bulky nonwo- 

F^?(A) through 2 (C) illustrate an example of an apparatus tor producing unstretohed long 

Sin which Rg 2 (A) is a bottom view of a spinning nozzle. Fig. 2 (B) is a vertical cross-sectional front view of Je 

e^ r^o?the ^n'ing nozzle, and Rg. 2 (C) is a vertical aoss-sectior^ side >new of the erri porton of the 

15. 4 (A) and 4 (B) are schematic explanatory illustrations each showing an example of a method for scattering 

10 fibers in the apparatus shown in Fig. 3; . 
Rg. 5 is a schematic view illustrating an example of a method for producing a stretched nonwoven fabric; 

Rg. 6 is a schematfc view illustrating a . ^ . amh/ ^ einn tr „. 

Rg.7isaside view schematically illustrating an example* bulky rress forming 

ment 

DETAILED DESCRIPTION OF THE INVENTION 

thp nrefiont invention will be described in more detail hereinafter. 

^ Mention utilizes the measure that a stretched nonwoven fabric selected from either one of a 
stretchedu^idirertonally arranged nonwoven fabric or a transversely laminated stretched nonwoven fabric. « ^nter- 
tSSSSSSSL web. arrf the obtained laminate is shrunk after the irrtertwinement. a pluralrty of nonwoven fab- 

Sw^haTgX^ 
o^Su^ofnc^enfabricsorwebstobeirrtertwined 

s woven fabric. More specifically, a combination of a stretched nonwoven fabnc composed of long fbers having i a la ge 
^r^to^vitha short fiber web composed of short fibers having a comparatively small shrinkage factor .s uti- 
Sd^?S andSIS are heaSed after the intertwining. As a result, the long ftoers compose a non- 
wSn^ofTwT (shrunk web) having a large shrinkage factor shrink, while the short f^*f*»"* 
n^^^btaweb 0ow shrunk web) cunto^^^ 

m Sk^faSor of the stretched non-woven fabric as a shrinkage web is 15% or more while tti ^ITmm 
shrinkaoe factor of the short fber web as a less shrinkage web is 5% or less. The drfference between the shrinkage 
ScJb^webs^ at leJst 10% or more, and preferably 30% or more at a shrinkage temperaturejhe method 
Sft^shSSgTfe TrSTLed to heat treatment, but there is atso a case in which the shrinkage is caused to^cunn 
*e wes^oTa swelling agent such as water. A self-expanding nonwoven fabric under heatng is also included .n the 

"TS^a^r^ter^forlongftoers of the tm^f^^^^l^^^^ 

plHied bypSyolefin resins such as polyethylene, polypropylene; other thermoplastic res,ns such as polymer, pdya- 
40 mide chloride resin, polyurethane. fluorocarbon resins; and modified rears of them. Moreover, ftoers 

^jSXltSS^ or dry-inning of polyvinyl alcohol resin or polyacrylonitrile resin may also be used. Fibers 

made of oolvoiefin resins and polyester are preferably employed. 
The^ftL^orrposing fee stretched nonwoven fabric used in the present invention are formed into the 

<5 unoriented fibers exhibit the following charactenstjc properties: 

(1) They nave a low tensHe strength at yield point, so that they can be stretched by means of small force. 

(2) tS canbe stretched sufficiently at a suitable tenperature. so ftat they exhibit elongation of several 

P)Tte fibers which were stretched at a suitable temperature exhibit high strength at room temperature 

With the characteristic properties as listed above, when unoriented fibers are stretched under a suitable tempera- 
tureT^rSSSrt length can be obtained. When a nonwoven fabric composed of unoriented f^rs -s 
Se^urTa^e sietchir^errperature. the whole nonwoven fabric is stretched by the tensor, which* ether 
SwerSanS TirrteSwined strength of thVlong fibers or substantially equal tension. In this case, although the f ibws 

ric. so that the whole texture thereof is arranged in the stretched direction. „ rocont 
As a means for spinning raw fabric webs for the sketched nonwoven fabric used as a shrunk web n the present 
J^i. exertional vMng device of melt-blow die type or spun-bonded nozzle type may be employed. In add,- 
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keying, for example, hot air for air sucter while positively suppressing the 

ihestretchabOitv in subsequent stretching processof anonwovenfabnc ismadetavorawe. 
^e unwK^^glS stretched norwloven fabric used for the present invention means the one wherein me 

nartallv cut off in the courses of spinning, stretching or laminating. . 

of the unWirectionalry arranged nonwoven fabric in the P^"^*£Z££?£ 
mmSSH tolling equation utiRzing the interval of marks which are put at regular intervals .n the stretching d-rec 
tkm of a long f toer nonwoven fabric before stretching the same: 

Stretching Ratio = UL 0 

which L is the length between marks after stretching and is the length between marks ; before ^ e * hin 9. 
Ihomer words the stretching ratio described herein means the value defined by the amount of d.mensional 
chanoVt TaSle m mea^ngement and orientation of fibers composing a filament web in the stretching process. 

fib^TThe stretching rate with which a necessary shrinkage factor of the long '^^ ^ 
•™I^i«n chnnw be selected even when any of the raw material polymers or any of spinning and stretching means is 

unKMon* arranged nonwoven fabrte in the present inventon ,s ,n 

^the^^^^ 

J^S^tmmm****** means and a ^^^J^^'ZX^Z 

Setehing of conventional f flms or nonwoven fabrk*. can be adopted. ^ 

(J,-- publication No 3-36948 (1 991) as filed by the present inventors, may also be used. 

£ stretching between roHs (hereinafter referred to as m dHm -"««J> 
is suSeTak^Linal stretching means, because 

in ^SS^mS means such as rolling, hot-air stretching, steam stretching, hot-water stretching, and hot-p.aten 
^XZS'XL* means. aHhough a tenter^ marfune errployed 

used pulley type transversely stretching method (hereinafter referred to as "pulley mefrodl dh J^*S^*L 
ertPuScSionNa 3-36948 (1991). or a transversely stretching methcx. with the cantarat.^ 

ing oHilms may be used, however, rt is possible to carry out the biaxial stretching by combinmg the above^esenbed 
m oOl^S.^oreferaWyfrc^O^ltoldert^ 
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age in afiber, while the term "arrangemer^ ^ , . .. 

The stretched unidirectionally arranged nonwoven fabrics in the present invention can be used alone or in combi- 
natiJXot^^^^ 

^C*L However the nonwoven fabrics are often used in the form of a stretched transversely laminated nonwoven 
^wSfncCve^^ 

S fa^Ted nonwoven fabrics which are prepared by laminating and bonding a ^^SSSI^^S^ 
hansverselY arranged layer together. They are not limited as far as fabncs are laminated in the state such that the axes 
J^SSe^irrtLecTwith each other. Besides the perpendicularly laminated fabric and obliquely laminated 
ffSSL are multiplexed* laminated to intersect with each oth* in various directions, whereby 

strengths in various directions of fabrics can be ^ * e ^ ane d '^^^ M ^ ert d {ib « are inler . 

The term transverse lamination- used in the present inventon means that the * ^ are jnter 

sected oe^taSy or obliquely with each other. In other words, it is sufficient that un.d.rect»onally arranged layers 

r^Vof respective fibers but the way of fiber arrangement in which the direction of a single long fiber represents 
S^^l dCho^sof the respective layers. For instance, f term -longrtudinaHy arranged layer" means 

is reverted by the laminating method using a transversely stretched nonwoven fabnc and a tongrtudmaBy stretched 
Sfentorfc^^ 

^t^S^^^o,: method 1) and the method using a fr***^ 
nSeTSxJnally-transversely lamination: method 2). In these methods, the axes of fjber f^emert are not 
ZmL y Sm to be perpendicular with each other but they may be laminated somewhat oblK,ue.y wrth each 
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A variety of webs can be employed for the short fiber web in the present invention. Exemplified as the webs are 
those^nSsio^hSfibers made of regenerated cellulose fibers such as rayon and cupro-ammomum rayon: sem.- 

hmtefibers the shrinkage factor of which is limited to 5% or less by heat treatment made of polyethylene, polypxopyl- 

m tSEiS we' inning regenerated fiber or melt-spinning synthetic fiber through a convent^ 

rn^Sng Sieved (b^Tand arranging yarns into a web by means of a carding rnachjne:s P .nn,ng fM 
Z£S5£ method to form a web: arranging natural fiber by means of a card^g ^J**™*"*' £ 
S natural fiber and applying paper making method. Moreover, if des,red. treatment such as heat treatment B car 

^ r EZXE^ZS* short ffcers is in the range o, preferably from 0.5 to 20 denier 
nJtaltaretari tolsV) and more preferably from 0. 1 to 6 d. while the length of the fiber .s .n the range of pref - 
Sfrom 5^mm and IrV prefer^ 1 0 to 51 mm. When the sing.e yam fineness is .ess than O.OSd. the f toer 
sSSTnlnt Seness. Whi.e I J exceeds 20 d. the touch feeiing 

less than 5 mm, the intertwining* the fiber is insufficient, so that the fiber exhbrts low peel strength. WhHe rf rtmeaeds 
(TmTttedispe*^ 

wW^ai preferably from 5 to 250 g/m*. and more preferably from 10 to 100 g/m 2 . When the basis weight of short 

S^e^ 
not ftond Aeeordinalv both the too large or too small quantities are not desirable. 

« ashXkcr^cteristicdrto^ 

TheTk^methods are particularly effective for obtaining a soft and bulky nonwoven fabnc having good touch feel- 

m ' IKS^^SSS^ methods such as the bonding wtth Heating rdlers. uHra^c 
t*J£ r^ dot bonding emulsion dot bonding method, through-air bonding method n wh.ch hot a.r is passed 

erable one is water-jet bonding method. By this method it is possible to intertwine a stretched nonwoven fabnc wrth a 

a.em to d woven fabric. That is. both the longitudinal and transversa, strengths of f ^ 

„ " !!^e Respectively, preferably more than 0.8 g/d. and more preferably more than 1.2 g«. It should be noted 

SiSZ^en usuXeasures ofW square centimeter" or "per 30 millimeter width" are used because the 
hasis weiartts and bulk densities of nonwoven fabrics are different from one another. 

E™ tSJ Sinai strength of spun-bonded nonwoven fabric whteh is considered to have a comparatively h,gh 
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strength among conventional nonwoven fabrics, is around 0.4 to 0.8 g/d. and the transversal streng^ less than 0.3 
gyd Which strengths are far inferior as compared with that of woven fabrics and stretched nonwoven fabncs. ^ 

' Furthermore, in view of "bulkiness- as a term to express the touch feeling of nonwoven fabnc the ^nessof 
spun-bonded nonwoven fabric is not satisfactory either. There are many kinds conventional nonwoven ^ Pf" 

; Sariydry-bonded nonwoven fabrics composed of short fibers, have high bultaness. but the strength of such short 

fiber nonwoven fabric having high bulkiness is low. 

The longitudinally stretched nonwoven fabric used as a stretched unidirectonally f^lT^*^ * 8 
present invention may ateo be used by spreading the width of the nonwoven fabric while ™^' n 9 *«^*^ 
ment in the longitudinal direction. Moreover, the transversely stretched nonwoven fabnc may be ^so expanded .n the 

io longitudinal direction or fulled in the longitudinal direction, in which the basis weight of the nonwoven fabnc can be con- 

tr0 " e ^ method tor shrinking the stretched nonwoven fabric is not especially limited, but usual methods by heatina 
swellnowZsohrentorth/like may be adopted. Arnwg them, the heating melhod is preferable ^ 

i5 plicated processes or a special material such as conjugate ffoer. 

As themethod by heating, a variety of methods generally used in heat-imertw,nement of norvrcven ittnccan be 
employed. For example, a stretched nonwoven fabric is shrunk by heating wrth the use ofa heat <*w*"£™g"? 
nShod. and health the use of calender rolls or embossing rolls. When ^.«^^«^!^*^ 
b^-embossir«method. the control for touch feeling and bulkiness can be attained wrthout diffieultyjKscause the 

rolls is most preferable in the present invention. . . . , ^^^^ 

The abovUentioned shrinkage of a stretched nonwoven fabric is caused to occur by the shnnkage of stretched 

long fbers which compose the stretched nonwoven fabric. 

'The present invention will be described in more detail in connection with the manners of practice shown in the 

" "IST; fSSSTi (Djarepartai.yen.arged^^ 
venfa£cac<xUg^ 

posed of a stretched unidirectional* arranged nonwoven fabric in which long fbers shrunk after ^ 
slstantiallyunidi^ 

due to the shrinkage of longftoers. Both the layers hying one upon another in *• ««*X2^Ji22 
fibers 2b of the layer b are stretched and composes the stretched nonwoven fabnc and which fibers are shrank after 
«ng aSSnfng treatment. wherebTtension is applied to these long *!"^ » 

flayer a are intertwined with the layer b and they are not so much shrunk when me long ftoers 2b of the layer bare 
shrunk. As a result, the short fibers 2a are curled up. so that they have a number of partially bent Portions. 

Fkj 1 (B) illustrates the case in which a layer a, a layer fe and a layer al are overlapped one another in this order 
along »e tnT^ess direction. The layer * is composed of tong fbers wbich are stretchy I and *^^jSt 
fibers cornposing the layer a are curled on both the surfaces of the stretched nonwoven fabric, so that a number of bent 
partial*. Furthermore, the layer al is composed of either the same sltort ttoer web as that of the 
layer a. or another shortfiber web made of a different raw material or made by a different method^ 

F« 1 (C) illustrates the case in which te^^ 
inatinga p£ of stretched nonwoven fabrics and then shrunk. In this case, for e^mple. the fay* £ * prepared by lam- 
inating a tongitudinally stretched nonwoven fabric on a transversely stretched nonwoven fabnc in which they are 
s^^allyperpendi^ 

sEnTl (C)indtete cross-sections of fibers which are arrangements perpendicularly relative to the plane of the draw- 
45 ,n9 ' Fig. 1 (D)illustratesthecaseinwhichthea 

^Jf Fiqs 1 (A) through 1 (D), the respective fibers composing their own nonwoven fabrics or webs exist mainly in 
th Jown^is b7s^ 
bo ^Toftheteyeraareirtertwinedinto^ 

so iim «» 2 shQWS an of a device for producing a long .^.""^Si'SlS 

unstretohed and composed of fibers oriented transversely and made of a thermoplastic resin according to ««P«*errt 
Son. Fig. 2 MteTbottom view showing a spinning nozzle. Fkj. 2 (B) is a aoss-sector^ frort^ s^ng *e 
cross-section of the extreme end of the spinning nozzle, and Fig. 2 (C) is a side v,ew showing the cross-secfcon of the 

55 extreme end of the spinning nozzle shown in Fig. 2(B). . . . „ ie 

Amolten liquid for fibers of a nonwoven fabric to be made is discharged from a spinning port 1 1 . which port .s sur- 
roundX^rnoles12(12-1to12-3).Theseairho.esare opened cWiquehy. so that the jetted air strea^irt^w* 
the motten polymer Hquid 13. whereby the moKen polymer Uquid 13 is spirally rotated. Furthermore, wher jetted 
Sn other E air hofes 14-1 and 1 4-2 disposed on the outer side of the air holes 1 2. The air streams jetted from both 
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the air holes collide with each other to spread in the direction perpendicular to the air-jettingdrection. The rotating spun 
fibers are scattered perpendicularly to the advancing direction of the nonwcven fabric. The fibers are piled up on a 
saeen mesh 15 which is traveling under the spinning port 1 1 in a state that most of them areananged 
to™ TO nwovenfabhc16^ 

spread uniformly along the moving direction of the screen and molecular orientation of them hardly occurs, rt » required 
to heat the jetted air to a temperature higher than the melting point of the polymer to be spun. 

When the nozzle of Fig. 2 is turned by 90 degrees to change the pattern of Ihe air from the air holes 14 to a longi- 
tudinal direction (parallel to the shifting of the nonwoven fabric) and a number of such nozzles are disposed in a trans- 
verse direction, a nonwoven fabric composed of longitudinally arranged fibers may also be produced. 

Fig 3 illustrates another example of a method for producing a nonwoven fabric composed of unstretched long fib- 
ers spun from a thermoplastic resin according to the present invention. In the first place, a molten polymer is 'Produced 
intoa group of spinning ports 22-1. 22-2. and 22-3 through a flexible tube 21. These spnning ports are collated by 
means of a driv^g melns (not shown) in the direction parallel to the Y-axisof X. Y. Z^oordmate ^222 
instance, a fiber 23-1 thus spun is oscillated along the transverse direction with the same cycle as that of the spinning 
port When a pair of opposed fluids 24-1a and 24-1b supplied from the positions being substantially syrrrnetrical along 
the X-axis with a center of the fiber 23-1 oscillating in the transverse direction, are allowed ter collide with «rt after 
this fiber is scattered by the force derived from the fluids collided along the direction parallel to the Y-axis. The fiber ,s 
!* mSbi the direction parallel to the Y-axis as shewn by reference numeral 25-1 . As a resutt. the f ber . accu- 
mSat* on a conveyor belt 26^hich is traveling forwards along the direction parallel to the X-axis Be<^ a group d 
fibers 27 made by some other method are arranged in a longitudinal direction on a conveyor belt 26. the fibers which 
are transversely arranged on the conveyor belt are laid in layers on the fibers 27 to produce a nonwever ihbre. 

in the following, a method for scattering the oscillating «^ ^ in ^ ^ ^ d ^ to ^J r ^ 
two methods. In one method, one or more pairs of fluids 32a and 32b which are opposed^bstarrtial y symmetr«aHy 
with each other with the center of an oscillating fiber 31 are allowed to collide with each other on the f ber (at, Dosibon 
P) whereby the fiber is scattered in the directions perpendicular to the jetting of fluids as shown m F.g. 4(A). The otter 
method is such that, as shown in Fig. 4(B). one or more pairs of fluids 34a and 34b which are opposed substeniaHy 
symmetrically with each other and centering around the oscillating f ber 33 are jetted to different P^*^,* 05 *^ ° 
and R) within the oscillating range of the fiber, whereby the fiber is scattered in the directions substantially parallel to 

'in S rasSTdesirable that a unidirectionally arranged nonwoven fabric thus prepared is stretched in the ori- 
ented direction of the fiber in accordance with a well-known method. 

Fig 5 is a side view schematically illustrating an example of a method for producing a stretched nonwoven fabric. 
A nonwoven fabric 41 iscomposedof unstretched fibers made of a thermoplastic resin. The nonwoven fabric 41 is.ntro- 
duced into a stretching device by means of nip rolls 42a and 42b. preheated on a preheating roll 43, and ««"£itndiic6d 
to a stretching roll 45 in the form of a nonwoven fabric 44. The stretching roll 45 is provided with a nip roll ^and ton- 
gitudinal stretching is carried out between the stretching roll 45 to another stretching roll 48. The dstance for stetehing 
corresponds to the traveling distance p-q of the nonwoven fabric which is determined by a no point B defined by the 
stretching roll 45 and the nip roll 46 and a nip point g def ined by the stretching roll 48 and its nip roll 49. The nonwoven 

fabric 47 is subjected to one-step stretching in the stretching distance. 

When two-step stretching is required, the stretching operation is carried out between the stretching roll 48 and a 
stretching roll 51 . The stretching distance in this case corresponds to a traveling distance q-r of a nonwoven fabric 50 
determined by the point g and a nip point r defined by the stretching roll 51 and a nip roll 52. 

AHhough no heat treatment is generally required, the nonwoven fabric 53 may be treated by a heat-treating roll 54 
rt heat treatment is required in the longitudinal stretching. 

The stretched nonwoven fabric 53 is taken off by nip rolls 55a and 55b to obtain a nonwoven fabric 56. 
As the method for longitudinal stretching of the nonwoven fabric, short distance stretching is suitably If the stretch- 
ing distance is too long, the ratio of fibers to be stretched becomes low. because the quantityof f bers which ar« itonger 
than the stretching distance is small among the fibers of the nonwoven fabric and most of fibers are only slip off from 
each other. For this reason, the greater part of fibers is not stretched resulting in that the spaces among f bers are only 
i enlarged and the thickness is decreased. 

Accordingly, a device having a small stretching distance is suitable for longitudinal stretching of nonwoven fabrics. 
Theslretching rolls shown in Fig.5are provided with the nip rolls46.49.andS2.whereDythestartng^Wofstret^.r« 
is fixed so that the stretching operation can be made stable. Thus, the nonwoven fabric can be stretched at a higher 
stretching ratio. For instance. H the nip roll 46 does not exist the starting point of stretching shiftsfronr. the pant b to a 
s poimclcle to me preheat^ r<>n 43. » In addrtioa the fibers are- lable to 

be torn off as a result of shifting of the starting point of stretching. 

With the above described principle, it is desirable that the fibers of a nonwoven fabric are well arranged in a longi- 
tudinal direction for the longitudinal stretching. In other words, when the fibers are well arranged in th stretching direc- 
tion the ratio of f bers which are held between nip points increases, so that the strength of stretched nonwoven fabric 
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after stretching is improved. . 

The fetched nonwoven fabric prepared in accordance with the above described method is intertwined with a short 

fiber web 

Fig 6 is a schematic view illustrating an example o» producing steps for the hydroerrtanglement. In a feeding step, 
a short fiber web 62 fed from a feed roll 62a is supplied to the upper side of a stretched nonwoven fabnc 61 fed from a 
feed roll 61a or a short fiber webs 62 and 62* fed from feed rolls 62a and 62a 1 are supplied to both sides of the stretched 
nonwoven fabric61. In another way. astretched nohwwen fabric fed tmm the feed rolls is put in layers with a web wh.ch 
is supplied directly fromacarding machine in tiie step to ton* a start ffeer web. The thus obtained laminated nonwoven 
fabric is transferred to a succeeding high-pressure hydroentanglement step. 

In the subsequent hydroentanglement step, a plurality of thin water jet streams 65a from a high-pressure water jet 
injector 65 are applied to the transferred laminate 64 which consists of the short fiber web 62 and the stretched nonwo- 
ven fabric 61 on a processing water permeable screen or a processing water impermeable roll as a support 63 for trans- 
f erred material 

tf the superposed short fiber web 62 and stretched nonwoven fabric 61 are slipped off from each other, or they are 
peeled off from each other due to the energy of the high-pressure water jet the stability of the intertwin.ng freatment is 
lost and a uniformly intertwined nonwoven fabric having excellent physical properties cannot be obtained. Accordrngly. 
it is desirable that the laminate 64 is previously dipped into water 66a in a water immersion tank 66 before subjecting 
the laminate to the water jet streams. 

After jetting the water streams, it is preferred that moisture is sucked by a moisture aspirator 67 provided with a vac- 
uum aspirating means to remove the water content in order to enhance the drying efficiency. 

When a water permeable transferring support is used in the above described high-pressure hydroentanglement 
step because the processing water is easily removed, rt is avoided to damage uniformity in the short fiber web 62 due 
to the scattering of web by jetting water streams. However, considerable energy still remains in the proem water 
which is passed through the laminate 64. so that the eff iciency in view of energy consumption is not so high. When the 
hioh-pressure water jet treatment is carried out on a screen, although the screen is not especially limited, it is desirable 
that the kind of material, sieve opening, and wire diameter of the screen should be selected for the purposes and man- 
ner of use of the screen in order to facilitate the discharging of processing water. The aperture of screen may be usually 

in the range from 20 to 200 mesh. 

Meanwhile when a processing water impermeable transferring support is employed, the water jet streams once 
oassed through the laminate 64 collide with the transferring support to produce repulsive streams which act again upon 
the laminate 64. As a result, the effect of intertwinement is enhanced due to the interaction between water jet streams 
and Ihe repulsive streams. However, because the high-pressure water streams are jetted to the laminate 64 which is 
floating in water, stability in the intertwinement is poor. 

Among the methods described above, it is desirable that the high-pressure water jet treatment rs carried out on a 
processing water permeable transferring support in view of the facts that stable treatment can be done and that a uni- 

form intertwined nonwoven fabric can be obtained. „ ^ ,„ ^..-jt 

The pressure of water jet streams in the high-pressure hydroentanglement is in the range from 30 to 300 kg/cm-, 
and preferably from 60 to 150 kg/cm 2 . When the pressure is less than 30 kg/cm 2 , the intertwining effect is insufficient. 
On the other hand, when it exceeds 300 kg/cm 2 , the cost of high-pressure water jet increases, in addition, the handling 

40 of water jet is difficult, so that both cases are undesirable. 

While water jetting may be carried out once or more, it is preferable to carry out the intertwining treatment by water 
jetting of two or three times. More particularly, rt is possible to carry out the water jetting treatment properly in a sepa- 
rated step i.e.. high-pressure and large water quantity jetting rs done for the main purpose of .mertwrnemert low-pres- 
sure and small water quantity jetting is done for the surface finishing treatment, and the intermediate level jetting is 

d °" Mea'ntvh^the shape of high-pressure water jet is not specifically limited, columnar streams are desirable in view 
of energy efficiency. The cross-sectional configuration of the water stream is determined by the cross-sectional shape 
of nozzles or the inner structure in the injection port of nozzles. They are optionally selected depending upon the used 
materials, purposes, and utilities of short fiber web and stretched nonwoven fabric. 

» The tratinTrate of high-pressure water jetting is in the range from 1 to 150 mm,.n. arri preferably from 20 to 100 
m/min When the treating rate is smaller than 1 m/min. the productivity is low. On me c4her hand, when it exceeds 150 
m/min. the intertwining efficiency is insufficient, so that both the cases are undesirable. • 

The nonwoven fabric which is obtained by intertwining with high-pressure water jet is then transferred to a drying 
step. In the drying step, the nonwoven fabric is dried by means of. for example an oven 68. a hot-arr oven, or a hot cyl- 

55 inder. In this case, the nonwoven fabric maybe previously dehydrated by aspiration pria to the drying, and in me d^ 
step, the above-described nonwoven fabric can be shrunk, if desired. 

The nonwoven fabric 69 the thus dried is then taken up in a product winding step. 

In the following, a step tor applying bulking treatment to the nonwoven fabric which was intertwined, will be 
described. 
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Fig 7 is a side elevation schematically illustrating an example of a bulking treatment in accordance with embossing 
treatment. The intertwined nonwoven fabric 71 is introduced between a heat-embossing roll 73a and its backing roll 73b 
through nip rolls 72a and 72b so as to shrink the stretched nonwoven fabric with the heat of the embossing roll, m which 
the intertwined short ffoer web is allowed to curl, so that the nonwoven fabric 74 passed through the embossing treat- 
ment becomes bulky. Thus, a final bulky nonwoven fabric 76 is obtained through take-off nip rolls 75a and 75b. In this 
case it is required that each circumferential velocity of takeoff nip roils 75a and 75b is made smaller than that of the 
embossing roll 73a and the backing roll 73b. For the backing roll 73b, a metal roll, a hard rubber roll, or a cotton roil, a 
paper roll each having a flat circumferential surface may be employed. In this case, when an embossing roll is also used 
as the backing roll, larger buikiness is attained. 

EXAMPLES 

Examples of the present invention will be descrfoed hereinafter. 
The testing methods for samples are as follows. 

(Strength and Elongation of Nonwoven Fabric) 

A sample having 30 mm width and 1 00 mm chuck distance is prepared using a nonwoven fabric, and measured at 
a tension speed of 100 rnm/min. 
20 The strength is represented by a value (g/d) obtained by dividing a breaking tenacity measured (indicated by gram) 
by a denier number of the original nonwoven fabric having 30 mm width. As a method for indicating strength, it is also 
possible to represent it by a breaking tenacity per a certain width (e.g., 30 mm width), or a strength per a unit area (e.g.. 
mm 2 ) but these methods are not appropriate in the case of comparing samples having different basis weight or bulla- 



70 



75 



25 



ness. 

(Buikiness) 



Buikiness is represented by a bulk density (g/cc). That is, a thickness (cm) of a sample is measured under a con- 
stant load (300 g/cm 2 ) by using a thickness indicator having 1 cm 2 sectional area, and calculated from the following 
30 equation by using a basis weight (g/cm 2 ). 

Buikiness (g/cc) = Basis Weight/Thickness 

The methods of producing and properties of stretched nonwoven fabrics used in examples of the present invention 
55 are shown in Table 1 . PP designates polypropylene and PET, polyethylene terephthalate. The PP is obtained by degrad- 
ing a commercially available resin so as to have a prescribed melt flow rate, and the PET is a commercially available 
resin without any modification (trade mark: NEH 2031 produced by Unitika Ud.). In Table 1. MFR designates the melt 
flow rate (g/10 min) of a resin measured in accordance with JIS K 6758. and n is the intrinsic viscosity (dl/g). 

The method for producing the stretched nonwoven fabrics shown in Table 1 were carried out in accordance with the 
40 fully described method in Japanese Patent Publication No. 3-36948 (1991) filed by the present inventors. 

Concerning the strength and the elongation in Table 1 . only the values in the stretched direction of nonwoven fab- 
rics are shown, in the method tor measuring them, each sample was taken from a nonwoven fabric in such a manner 
that the sample was about 1000 denier along the stretched direction, and the strength and elongation of the sample 
were measured with twisting about 100 times per meter. The reason why the sample was twisted is that an obtained 
45 value does not correspond to the real average value of the strength of fibers because the cohesion among f bers m a 
stretched nonwoven fabric itself is low. Furthermore, a shrinkage factor of stretched nonwoven fabric indicates the value 
after leaving a web in hot air in a free state for 3 minutes at 130'C in the case of PP. and 190°C in the case of PET, 
respectively. 

50 



55 
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Table 1 





NrwiMfft/pn Fabric 


1-1 


I-2 


11*1 


II-2 


5 


Kind of Raw Material 


PP(MFR #1 :152) 


PET (tT 2 :0.73) 


PP (MFR:152) 


PET(t!:073) 




Qninninn Anna rati 


Spunbond 


Melt-blow 


Unidirectional 
arrange'nt 


Unidirectional 
arrange'nt 




Stretching 










TO 


Stretching Method 


Two-step short dis- 
tance roll stretching 


Two-step short dis- 
tance roll stretching 


Two-step pulley 
stretching 


Two-step pulley 
stretching 






Lonahudinal 


Longitudinal 


Transversal 


Transversal 


15 


oueicniny 


110 
135 


85 
115 


85 
105 


85 
110 




G*» Atf*Kinn' Rati ft 


8.7 


6.3 


6.3 


6.4 


20 


Properties of 
Stretched nonwoven 
fabric 












Ffoer Arrangement 


Longitudinal 


Longitudinal 


Transversal 


Transversal 




Basis Weight (g/m 2 ) 


10 


7 


15 


8 


25 


Strength (g/d) 


3.5 


3.6 


2.7 


3.4 




Elongation (%) 


32 


28 


39 


25 




Shrinkage (%) 


17 


15 


15 


18 



*1 MFH: Melt flow rale (g/10 min) 
*2 1\: Intrinsic viscosity (dVg) 



(Example 1 > 



35 



40 



A rayon carded web (1 0 g in applied quantity of web) was put in layers on the PP longitudinally stretched nonwoven 
fabric in symbol 1-1 of Table 1 , and the rayon carded web was intertwined with the nonwoven fabric by the use of a nee- 
die punch with care to avoid to break the fibers of stretched nonwoven fabric. Embossing treatment was then appliedto 
thenonwoven fabric thus intertwined at a temperatureof 100°C and a nippressure of 10 kg/crijjn th,s case the speed 
on the taWng-otf side was slowed down by 10% relative to the feeding speed of the nonwoven fabric to cause the s^nnk- 
age of theltretched nonwoven fabric, thereby preparing a bulky nonwoven fabric. Characteristics m the producing 
steps and properties of the obtained bulky nonwoven fabric are shown in Table 2. 



45 



SO 



(Example 2) 

In place of the PP longitudinally stretched nonwoven fabric used in Example 1, the PET longitudinally stretched 
noiwoven fabric of 1-2 in Table 1 was used. This fabric was intertwined with a rayon carded web under a waterpressure 
of 50 kg/cm 2 and 1 50 kg/cm 2 through hydroentanglement method. The nonwoven fabric this irrtertwmed was dned a 
a temperature of SCC^hich was followed by bulking treatment at a roll temperature of 160°C under a rap pressure of 
10 kgjtm 2 . Characteristjcs of the producing steps and the properties of the obtained bulky nonwoven fabnc are shown 
in Table 2. 



(Example 3) 

A stretched nonwoven fabric was prepared by superposing the PP transversely stretched nc*woven fabric d I IM 
in Table 1 on the PP longitudinally stretched nonwoven fabric as used Example 1. 

out in the like manner as in Example 2. The stretched nonwoven fabric thus intertwined wassubjected to shnntong , I te- 
wise at a roll temperature of 10O»C to conduct bulking treatment Characteristics in the producing steps and the prop- 
erties of the obtained bulky nonwoven fabric are shown in Table 2. 



11 



EP 0 814 189 A1 



{Example 4) 

In place of the PP longitudinally stretched nonwoven fabric and transversely stretched nonwoven fabric used in 
Example 3 the PET longitudinally stretched nonwoven fabric of I-2 in Table 1 and the PET transversely stretched non- 
5 woven fabric of H-2 in the same Table were used. The hydroerttanglement was carried out in the like manner as in 
Examples 2 and 3. and the intertwined stretched nonwoven fabric was shrunk at a roll temperature of 160°C to effect 
bulking treatment Characteristics in the producing steps and the properties of the obtained bulky nonwoven fabric are 
shown in Table 2. 

to (Examples 5 and 6 > 

In Example 5. a longitudinally-transversely stretched nonwoven fabric was further put in layers on the surface of the 
rayon card web of the bulky nonwoven fabric obtained in Example 4. In Example 6. a pulp nonwoven fabric produced 
by wet method was superposed on the surface of the longitudinaJly-transversely stretched nonwoven fabric of the bulky 
is nonwoven fabric obtained in Example 4. Both the above obtained materials were subjected to the intertwinement and 
the bulking treatment in the like manner as in Example 4. Characteristics in the producing steps and the properties of 
the obtained bulky nonwoven fabrics are shown in Table 2. 





Example 


1 


2 


3 


4 


5 


6 




Kind of 
















Stretched 














25 


Nonwoven 














Fabric 
















Longrcuuinai 
Fiber Web (A) 


1-1 


| -2 


1-1 


I-2 


i-2 


I-2 


30 


Transversal 






11-1 


II-2 


JI-2 


II-2 


Fiber Web (B) 
















Layer Struc- 
ture 


A + Rayon card 
web 


A + Rayon 
card web 


A*B + Rayon 
card web 


A*B + Rayon 
card web 


A»B + Rayon 
card web + 
A*B 


Pulp + A*B + 
Rayon card 
web 


35 


Entangle- 
ment Method 


Needle punch 
+ Embossing 


Water jet + 
Embossing 


Water jet + 
Embossing 


Water jet + 
Embossing 


Water jet + 
Embossing 


Water jet + 
Embossing 




Properties of 
Bulky Nonwo- 














40 


ven Fabric 
















Basis wt. 

(g/m 2 ) 


25 


25 


35 


35 


48 


48 




Strength (g/d) 














45 


Longitudinal 


1.8 


1.9 


1.9 


2.0 


1.8 


1.8 




Transversal 






1.9 


2.0 


1.8 


1.8 




Elongation(%) 














50 


Longitudinal 


9 


9 


7 


8 


8 


8 


Transversal 






7 


8 


8 


8 




Bulkiness 


0.05 


0.05 


0.07 


0.07 


0.08 


0.08 




(g/cc) 















55 

(Comparative Examples 1 to 3) 



For comparison purpose, the respective properties of a longitudinally-latitudinally laminated nonwoven fabric com 
posed of stretched nonwoven fabrics without using polym r of different shrinking property which was made by a con 
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ventional method, (Japanese Patent Publication No. 3-36948 (1991)). a conventional spun-bonded nonwoven fabric of 
a long fiber type, and a melt-blow nonwoven fabric, are shown in Table 3. 



Table 3 



Comparative Example 


1 


2 


3 


Kind of Nonwoven Fabric 


1-1 + II-2 


Spunbonded nonwoven fabric 


Mert-Diown nonwoven launc 


Raw Material Resin 


PET 


PET 


pp 


Intertwining 


Thermal Embossing 


Thermal Embossing 




Properties of Nonwoven 
fabric 








Basis wt (g/m 2 ) 


15 


52 


31 


Strength (g/d) 








Longitudinal 
Transversal 


1,4 
1.3 


0.5 
0.1 


0.2 
0.1 


Elongation(%) 








Longitudinal 
Transversa! 


14 
12 


28 
25 


15 
23 


Bulkiness (g/cc) 


0.44 


0.11 


0.06 



10 



15 



20 



25 



30 



35 



40 



As described above, the bulky nonwoven fabric which is made according to the present invention is excellent in 
bulkiness and also has excellent uniformity in strength, dimensional stability, and basis weight. Furthermore, the 
method for producing the bulky nonwoven fabric according to the present invention requires neither a conjugate spin- 
ning device nor a mixed spinning device, which have been necessitated in the conventional method for producing bulky 
nonwoven fabrics. While, it is possible in the present invention to produce the bulky nonwoven fabric using a simplified 
device by combining plural layers of webs each having different shrink characteristics. Accordingly the producing 
method of the present invention does not require any expensive cost for equipment, in addition, it is suitable as a flexible 
producing system for producing a wide variety of products in relatively small quantities. Accordingly, the present inven- 
tion provides excellent advantages in that low cost production of practical applicability can be attained. 

It will be appreciated by those of ordinary skill in the art that the present invention can be embodied in other specrfc 
forms without departing from the spirit or essential characteristics thereof. 

The presently disclosed embodiments are. therefore, considered in all respects to be illustrative and not restrictive. 
The scope of the invention is incficated by the appended claims rather than the foregoing descnpton. 

Claims 



1. A bulky nonwoven fabric comprising: 

45 a stretched nonwoven fabric prepared from either at least one layer of a stretched unidirectionally arranged fil- 

ament web which is composed of almost unidirectional^ arranged long fibers made by stretching and then 
shrinking or a stretched crosswise laminated f aament web which is made by crosswise superposing two or 
more layers of said stretched unidirectionally arranged filament webs, and 

a short fiber web. the f toers of which are entangled with said stretched filament web and are crimped as the 
so result of shrinkage of said long f bers. 

2 The bulky nonwoven fabric as claimed in Claim 1. wherein said stretched unidirectionally arranged filament web 
has a stretching ratio in the range from 3 to 20. an average finenessfromO.01 tolOdenier.andabasisweightfrom 
1 to 80 g/m 2 . 

55 

3. A bulky nonwoven fabric which is produced by entangling: 

a stretched filament web composed of either at least one layer of a stretched unidirectionally arranged filament 
web which is prepared by unidirectionally stretching a long fiber filament web spun from a thermoplastic resin 
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and the fibers of which fabric are almost unidirectionaliy arranged or a stretched crosswise laminated filament 
web prepared by crosswise superposing said stretched unidirectionaliy arranged f flament webs, and 
a short fber web made of a natural fber, a regenerated fiber or a synthetic fiber. 

and then the obtained entangled nonwoven fabric is heat-treated to shrink the long fibers of said stretched fil- 
ament web and to crimp the short fibers of said short fiber web. 

4. A method for producing a bulky nonwoven fabric which comprises the steps of: 

superposing and entangling a short fiber web with a stretched filament web composed of either at least one 
layer of a stretched unidirectionaliy arranged fBament web in which the stretched long fibers are almost unidi- 
rectionaliy arranged or a stretched crosswise laminated filament web prepared by superposing two or more of 
said stretched unidirectionaliy arranged filament webs, and 

heat-treating the obtained entangled nonwoven fabrics to shrink the long fibers of said stretched filament web 
and to crimp the short fibers of said shortfiber web. 

5. The method for producing a bulky nonwoven fabric as claimed in Claim 4. wherein said stretched unidfrectionaHy 
arranged filament web is prepared by unidirectionaliy stretching a filament web composed of unstretched long lib- 
ers spun from a thermoplastic resin, and the long fibers of said nonwoven fabric are arranged almost in one direc- 
tion. 

6 The method for producing a bulky nonwoven fabric as claimed in Claim 4. wherein said entanglement is carried out 
by laminating or laying down a short fber web on said stretched filament web. and hydroerrtangling with high-pres- 
sure water jet of 1 0 to 300 kg/cm 2 . 

7 The method for producing a bulky nonwoven fabric as claimed in Claim 4. wherein said stretched unidirectionaliy 
arranged f ilament web has a stretching ratio of 3 to 20. an average fineness of 0.01 to 1 0 denier, and a bass we.ght 
of 1 to 80 g/m*. 

8 The method for producing a bulky nonwoven fabric as claimed in Claim 4, wherein said stretched nonwoven fabric 
is made of polydef in or polyester and is 1 5% or more in the absolute value of shrinkage facta, said short fiber web 
is made of a natural fiber, a regenerated fber. or a synthetic fiber and is 5% or less in the absolute value of shrink- 
age factor. 

9 The method for producing a bulky nonwoven fabric as claimed in Claim 4. wherein said stretched unidirectionaliy 
arranged filament web is produced by unidirectionaliy stretching a long fber web which is composed of unstretched 
long fbers made by spinning a thermoplastic resin, the long fibers composing said long fber web being so 
stretched as to cause substantially the molecular orientation. 

10 The method for producing a bulky nonwoven fabric as claimed in Claim 4. wherein said stretched unidirectionaliy 
arranged filament web is prepared by revolving or laterally vbrating the fbers prepared by spinning out a thermo- 
plastic resin from a spinneret, applying at least one pair of fluids opposed substantially symmetrically to the center 
of a revolving or vbrating single filament from both sides in a state where the filament is still stretched at a degree 
of two or more, thereby scattering said fber in the direction perpendicular to the spinning direction with drafting, 
arranging fbers in the direction of the scattering to form an arranged filament web. and stretching the arranged fil- 
ament web in the direction of the arrangement of fbers. 
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Fig. 1 
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a : Short fiber web 

b : Stretched nonwoven fabric 



a 
b 

i 

a 





15 



EP 0 814 189 A1 



Fig. 2 
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Fig. 3 
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Fig. 5 




Fig. 6 
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Fig. 7 
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